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(54) NEGATIVE ELECTRODE MATERIAL FOR NONAQUEOUS ELECTROLYTE SECONDARY BATTERY, 
AND ITS PRODUCING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To efficiently provide a negative 
electrode material, having a less content of residual raw 
material and a more uniform composition than conventional and 
a nonaqueous electrolyte secondary battery, having high 
capacity and superior cycle property. 

SOLUTION: The compression and extrusion of a raw material, 
containing at least two types selected from groups consisting of 
a metal element and a semi-metal element are repeated in 
metal molds to produce an alloy from the powder raw material, 
which is used as the negative electrode material for the 
nonaqueous electrolyte secondary battery. As the metal molds 
used, an external metal mold having a columnar inner space 
wider at its midway, a columnar metal mold A to be fitted to a 
wider side of the inner space, so as to be movable up and down 
and a columnar metal mold B to be fitted to a narrower side of 
the inner space is used so as to be movable in the vertical 
directions. 




LEGAL STATUS 



[Date of request for examination] 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the 
examiner's decision of rejection or application 
converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision of 
rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 

[Date of extinction of right] 



Copyright (C); 1998,2003 Japan Patent Office 



(19>0#BB$HFJ? (JP) (12) ffi Q $g (A) (H)»8lFtaR^H#^ 

#582002 -298836 
(P2002 - 298836A) 
(43)&H0 ¥^14^10/5110(2002.10.11) 



(51)IntCL 7 
H 0 1 M 4/04 
B 2 2 F 3/02 
3/035 
5/00 

C 2 2 C 33/02 



F I 

HOIM 4/04 
B 2 2 F 3/02 
3/035 
5/00 

C 2 2 C 33/02 



OL 



A 
A 
D 
K 
Z 

(± 10 H) 



r-7^r(##) 

4K0 1 8 
5H0 2 9 
5H0 5 0 



a»m\zm< 





WS2001 - 103I23CP2001 -103123) 


(7DIHPA 


000005821 










(22)tiiSQ 


¥f£l3*M/!2B<2001.4.2) 




AKJfifR^TffA^^1006«« 






(71)ffilgA 


501133236 








«s 

ymumLwmwit 2-5-5 








mm mm 








m&smrrfmw it 2-5-5 






<74)«SA 


100072431 



















(54) K99©«»] #*««^=^*«?&fflfiffi«^*«fc^©«ilgj* 



(57) [Sift] 

*l*«l=±Tl*ettl=*£*-41itt*a!!B*ffll*4. 




1 Baa>**«*K=XB&fflftatm4>B&&. 

[»*^3] (i) nenaamaiftita-e* mib2 
oa>tttt*Bicj:ym«Eii-r«xa % (2) 

SSA*«ii*t*-c* tttt^fflBic^yffiErtftffilBeDit 
lMHfca»$#L±lf*Xg. (3) «rErtfflffiWa>l£ 

II. ifccfctf (4) tttt*SB$«iI*1±T, SMIA 

jc«fey«rErtfflffiiaa)*L^«yicjH»*»Ltarxs, £ 

B*f =B y S Lfr 5 2 EKO)**««Kx*»a 
aftB*maa&&. 

[■1*514 3 Itcmit, 2*-l i««>*«5c*^ 

ca*a 1 Eso»**«iit^*»iHjia*t»a)«jft 

[»*^5] lTOE^*a)«JStt, Fe2Sn. T i 2S 
n . T i gS n5, Cu6Sn5, Co2Sn, NiSn2> 
FeCuSn. N i S i 2, T i S i 2, T i A I „ Ni 

i n2fiWMg2P b<fcyft*»A^&ai<nfc'>ft< <t 

[R*4t6] i*ai E«a>*ar«as*if=#*« 

[R*a 7 ] a*a e leKD^ipiz^iifflft 
a«m*&tt«jta. y**A«ajMb*Mi±««-* 
uvaftiEais^uwtEjEafcjia^oni^ft-r^ff 

[jma)Vii«BM 

[000 1 ] 

aaatm js £ & ic»*aaax*a 

»i=ar*. 

[0 0 0 2] 

•a**-r*sf*aaax*a»tt % stEfc^i/ix 

I**. «6*. i^*aKx*««a>5Ea31Ml=t±* L 

i M n 204 % L i C o 02s L i N i 02* V2°5* C r 
2O5. Mn02, T i S2. M o S 2* E <DiI»*JRB£<b 



2 0 0 2-298836 
[0 0 0 3] -Jfr, Jiasa«i:LTf*. fcB'J^A 

*<aw**LT*fc*<. *«i»i=*au^^Aa)affii=a 
u ^^As««Mb*wic»a ■ bum-* c 

aAHb$tiTl*«. 

[0 0 0 4] L*U Ilfn v <7>3lffl#l:l*3 5 0mA h/ 
gt'fcy, Jllt^S (37 2mAh/g) ICifil*j£T?(* 
fijKTl^rt<* -tO>JteKld:2. 2g/cm3i:/jxJ 

i*. tot, aa£3aa£-r«fUifl>K«*ibici*R 
#3b<fc*o *a*fcya>e«#*£i*«**m 

fc**vci^A<* tt*a>-&**r»*fflL^c»ar*Js#« 

[0 0 0 5] $**t»0)aaS*a4: LT«*. >*-*;U 
TQ-f (MAjft) A<«A/irWS8S*iri^*. ft** 

tf»ai*i«-#-iHBic***iTayiKL»Mffia**i 

ScO«5S-4R«gA<4gzyic< <. tg;Ml<!:Lta$f 
[0 0 0 6] 

14. n^aanafcBttfcasaaaaicjty. a 

«<D*#<b(D«ffiA<«S*l*o *<Dtzth. **fls*«* 
fcQ-lzitfrU ±fit*0)«lttlztf&o*A^i:/s:y % « 

Wb*nritaBa***< ttofcat»»*wwM-* 

C^tf^L^ S n. Si. A I ft £(D3ttOKlMR»*< 

»#-r«i:. c*L*«#*aaa<tifis*L. aaaa 
B»i=xa<ba«<E £ o>*x3^«±-r & t ^ 5 f^si*<^ 

[0007] st* **<b<&««T?a»^*£*<#-;u 
^a8rt»=ft»-r*ct*<**. mz % mniz&tite 

£*ai**»*. aM^Mttani^MMaaictta 

[000 s] ^aaii. jsi±ica^. ?*sis*4co#*fi 
a^o % m-&aaa>tt*i=tti*aatt*i*tt 

[0 0 0 9] 



(2) 



(3) 



&m 2002-298836 



[0 0 10] flrE4SSI4. a+A^&ffi<3S:4tt«(Orttt 
ftB**-r*»»#Hfc. IMB«»fflB«>lKl*ai=±T 
»e«lc«£-r*tttt*S!Ai:. ffilEl*JttffiPBl(D»l^« 

[ooi i] c©**. (D ffiEnttffinatftiMiH 
-e. «rE2o<z>tt«#a-ejB»*iE»a*r«xa, (2) 
tt«*HAS*a*#r. tttt^SBiz^yiNEnvs 

P B 1(Dl£L^(|lc|R»*l¥L±lfftXS. (3) fitTEWSP^ 
BflWfilABT?. WrE2 0©tt«*a!Tlj|i»*JEIS-r*x 
8. fcj:tf (4) ft#£S2B£&ii£l*T. tttt^^A 

iz«fcy«rErt»fflPJi©»i^«9iciR»$}f LUi-rxa. s 

■*l=»yiRLff5Cfc*<**!l"C**. 
[ooi 2] «rEW*U4. 2 Si- 1 i tfc<D&m>7tmfrt> 

[ 0 O 1 3 ] «FE«*a>«*l4. Fe2Sn.Ti 2 S 
n . T i 6S n5, Cu6Sn5, Co2Sn, N i Sn2, 
F e C u S n . N i S i 2, T i S i 2, T i A I . Ni 

i n 2 ^i/M g 2P b *ya«»3^6ai*tLfc*ft< t 
t ia-cfc*cfc##*Li*. 
[0 0 14] *£H(4. *fc, «E*a-c«Jt*ttfcs^ 

[0 0 1 5] «TEfi«tt«^t>**> 
ftS, 'J *^A*»»<t¥Wl::iftjK • ttHJpTBfclEafc 

«fei;imEjEai:iiai ©iBi^«-r 

[0 0 1 6] 

[«no>iitta>»a] *flBwr««-r***a>*«a 
outi* r^tt^ijDXj (B*fflttAnx*£S. H40 

$461f (1 999-6) , *B. ffi*. 
t>. P . 5 0 7-5 1 3) l:EK**itl^ 0 *J6Wfl) 

[0017] ^#^*&fifc-r-g>fc^(7)*SlCO^T0 1 £ 



0>aBffiB£l5ff*L<. ttttl&l .1 2 (Dm®TEftf4. 

ttE«affimi"a>*L^«a>aBffflafci5fS»L<ftoTL^ 

[00 18] B2I:, ^&£^j£-T&*:#><Z>-iia>XS 
SiF*. (f) - (a) (4. HEl*3fflffiBn<D»L^fflT% 
«rE2 0(Dtttt*S-(?JH»*EEtt-r*xaT?fc«o CCD 

- (b) « % 8«4ii i £&ii£i±3xfi-eifc£ 0 
(b) - ( c ) (4. tttt*sn 2iz«fey«rErt»ffiiwcD 
at^«i=nc»*»L±if«xa'ca5«. (c) - (d> 

14. «rErt«fflPBl<Dl£^«-C. IMB2O0)tttt4S!tlS 
3ft£J±$jrr&XfI-efc£ 0 C<DXfI^I4H*4lcgt>E^ 
tKL^»Br**3^lt4Cfc36<-e*«o (d) - (e) 
14. ttttfcffil 2*«5i*1**xaT*ft*o. <e) ~ 

(f) i4. &«*ai i icj:yiitrEMttSBma)ifti^fli= 

[0 0 19] ±IB-^(7>XfIS^yilLfr5C<i:lzJ: 
y. IK«4 2 i<D*ftlcftW*<fta**i*o RBS»»l: 

a»*i*««ja3^6. ±E-a<Dxai*. 2ooeij5i± 
«yiirci:3&<a*ut>o co>*&-e»s>*ifcd*i4. 
«MtT?*y, Bim*©BA*ifa>BB*<»L<«B* 

[0020] *e*<c«ai*#ii)»a»»*»€)fcto 
ic(4. i^#4(4. 2»i-i ima>&M7tmtn>m\ttitz& 

U<tt 1iS*tf1 3 81-1 5»<D£«7c**fcl4¥ 

*B7C*3^&Btf*Lfc*tt< 1 a**t?C 

LI*. 

[0021] *fc* SSliioft*toiil!!$4^6ft 
a*»*fctf>lcl*. JR*4I4. Mg. T i . z r. V. M 
n. Fe. Co. N i C u £ y tt««fr&Stt3 

*Lfcd>tt< 1 at. A I . I n. S i . S n J3j:tf 
P b «fc y S«B^bJllRShfe*4 <fctHi t*t? 
Cti<8*L^o ^3S»>-et T i . F e . N i fc<fctf C u 
*ytt*»^6BiR*#tfc*tt<fc*iai:* A I. s 

i n&ifs n *yft«»^6BiR**tfc*ft< tt ia 

[0 0 2 2] 

[0 02 3] «HJ6#J 1 J *Hffi^JT*(4. @ 1 \Z7jk Ltz 
*3S:M1 i . 411 2fc£tf*ffii 3£ffli*fc 0 4 
Si 1 £J:lHfcSM 214. Sffi<Dfig36<-ttu-T*l3 Om 
m^t/aSmmOR^tfc^o tfc^4H 3 <DI* 
Wlli5 0cm3Tf**. Rr£0)*B«/ta¥4Ba)« 
«»*H[»SBr3Ea>«j*T?4ffli i 2a>IHl::« 



N5 



(4) 



*$P*|2 002-298836 



AU ±15 (a) ~ (f) ^66W^ji/$«yiL 

Ltzo »*fll»(D«ffl*tt*t|-3 Ogi: Lt: 0 ( f ) - 
(a) fcjztf (c) ~ (d) ICfcMt£2 00£i&BX*i-e 
I3\ mniZ7 5 0 k NO±T*fS]CDJ±^l7b^^^ct : 5lC 



Lfc. 

[0 0 2 4] 
Mi] 







(hr) 


(%) 


>4- i_B <tl 


mum 

(%) 


DDE 
ixlll 

Vrn/\n/gJ 


***** 

(%) 


FejSn 


1 


18 


82 


94 


520 


80 


2 


5 




AC 


«f/U 


Q1 

9 1 


4 


1 


99 


91 


450 


97 


Ti 2 Sn 


2 


3 


97 


96 


490 


95 


4 


0 


100 


97 


490 


99 


Ti 6 Sns 


3 


6 


94 


96 


670 


95 




3 


i 4 


96 


97 


640 


89 


CojSn 


3 


3 


97 


95 


650 


93 


NiSn, 


3 


5 


95 


94 


630 


92 


FeCuSn 


4 


2 


98 


96 


470 


96 


NiSi 2 


4 


6 


94 


98 


790 


95 


TiSij 


3 


5 


95 


97 


530 


99 


! TiAl 


3 


3 


97 


92 


710 


94 


Niln 2 


2 


0 


100 


94 


590 


97 


M&Pb 


3 


6 


94 


93 


550 


96 



[0 0 2 5] SI16«1 Ti2 

WEPMA* (iifcjitfiii) S-ttL-PtiH 3 

<D»l*tt#lz(*s n U (iii) lzfcl>T;B 

l>ffl#fzl*T i *<£<*R£LTl^ 0 (ii) fccfctf (i i 
i) <DEPMA&'X*\t%t%ktfm'--\zmtlTl*Z>Ztfr 

b?\ JSKfc#*A<»£jK*^£*<*^5o (i) CDS 
EM¥»6t*41«flHt*«citf«**i4 i 



[0026] citR«yi> i%mo>£K*tzi*¥&m<Dm 

^jfc— ;u5;u;4-eS2ic^-rsra^itT^fiELfcc tf— 

;US;U;4TI4. t»*I8?rtSS5 0 0 c m3(35Xf > 

fco hSJUzi*,, r;u=r>#SMT. ;n oo 

6 O r pma>|Hl|K*TJK'> h5^f 

[0 0 2 7] 
[12] 



(5) 



2002-298836 



nam 




(hr) 


<%) 


>4- ■ n ifi 

(%) 


(%) 


tDlsl 
vmAh/gJ 


(%) 


F^Sn 


240 


26 


74 


53 


580 


68 


480 


13 


87 


42 


490 


81 


Ti 2 Sn 


360 


18 


82 


47 


610 


73 


720 


10 


90 


39 


530 


86 




360 


21 


79 


40 


690 


68 




240 


23 


7/ 


CO 

D2 


/UU 


DO 


Co 2 Sn 


240 


29 


i 71 


47 


670 


72 


NiSna 


240 


42 


58 


38 


710 


64 


FeCuSn 


240 


36 


64 


46 


520 


68 


NiSi 2 


480 


19 


1 81 


54 


830 


72 


TiSit 


i 360 


15 


85 


37 


570 


76 


TiAl 


480 


25 


75 


28 


770 


75 


1 Niln, 


480 


16 


84 


24 


650 


69 


MgjPb 


360 


24 


76 


16 


590 


71 



[0 0 2 8] JtK«1T*$nt*ttfc«*a)5%. Ti 2 
S na)«ja$*-r***lft?-Wrffi(DS EM¥S (iv) 
.fcl/EPMAft (vfccfct/vi) £-t*veiiB4lz^-r o 
B4li % 7K?h5^£l 0BB@6*1*fe*a)*4©« 
IB-efc-Bo (v) fcj:tf (vi) 0EPMAt"eiil»< 

tl*Ct^« c (iv) 0)S EMfl^btp^W 

[0 0 2 9] l2Lfc«fcy. 3S1E«1 icfcivci*. ^JdcfC^ 
■r^B#F B 1A<. JtRttl 1 (0 1 / 1 2 OTfSiMctfrAvb* 
"*\ tt««i fcif<T*^l=:JSHft*t»*t»63lt*CA: 

[0 0 3 0] Jfclz, 36JS#]1 fcj:tftt««1 fcJ3lf*« 

it. IsJJRLfc$*a)Xt»lal»T««»IBL. »5RW»f^» 

t-loTi 0 0£*MffcW#*te£LT3Rtf>fc:c *fc* 

7Zto&±f&m*s i ooa^6H[»a#***L5iofc« 

-C^Lfco EUR*!*. SJRTf*fc^*a)«»S 

JB»a>«*-Ct"JoT 1 0 0 **M+fcH#**i: Lt^ 

[003 1] 81 £*I/2 0>fM*t€u lttt«i-eii« 
«l^£j&<*>A**o ::*U=»U *jfi«i-ei*. H*4£S 

ff*^iL<ft«Ltfey, i^r*ia)»^t9o%m± 

(0 * * Is) ift ^ £ ^ L T l * £ o 

[0 0 3 2] Mfcttl ££I/Jttfcft1 TM»&*Lfc 

-S&Zmi^T. IB5l=»-*-J:5ftlt»-fe;b*ft>ILfc. 



t/«S»#J£LT<07KUx^u:/t&5RO. 5g^LT 

^&J<h Lfco Ctf>##JO. 1 g^ISl 7. 5mmtf)R 

3$il^;. If U^-t^- hiy^ 

vX^>(D(*ait1 : 1 0>5E$*»IC1 ^U/ij ^ hJU 

ojiaasigf^A (l i c i 04) zmmzitTmrn 
wit. njittrcTtey^atr hss^isu 

fcSPt5 6^-X5 2iSQU B»-b^fcLfc. 

[0 0 3 3] »b+tfcRRt;U^ 0. 5mAO$tS 
Tr. fi1 A^IUf ^ACDSSKWLTO Vfztt«* 

MS) U iUtii5 1 *<1 . 5 V|c&5*T7-/— K 

2iz^-r 0 

[0034] *<d'&. ± v- hm«ttf7y- k#« 
[0035] stifi«i te«fer/tt:««i T?»e>*ifc 

M n 1. 8C 00. 204l*- L i 2C03<hM n304<h C o C 

03t*HrS©^;uit-ca*L. 9 0 0°CT*AD^^)C 
i:lcj:oT^Lfco 1 0 0> v vzlUI 

Tlw»«Lfc*0)$JEaSH*Ki:Lfco »&*ifcjE«S 
«8H1 0 0 glC^LT*mS»J<t LT(7)i^mt»^1 0 g. 



N5 



(6) 



2002-298836 



fffi6 1 £#fco 
[0 0 3 6] fta«6 2li* iWJdrLTO)!^ 

yS««JfC7 0 : 20 : 1 O0|Jptlp 

58#J*ffli^r^— x Hcu M(D«;*ticaifliL. i oo 

[0 0 3 7] XtK-/ h**lCTWU«ltfc**ftB»lt 
<DjE«'J-K6 4S*-r«jE«tt6 1 4. AtK^K** 

ictus y f^itfcsw 4 B«»a>ma u — k 6 s **-r * 
tSffi6 2i:J, iwafij:y«a)j[£L^«a)#fl.tt7Ky 

LT«a»*»fc« *LT«a»o>±T**L-F*Lic7Ky 

^□t e l/>80«»fi6 6fcJ:tf6 7SELtt86 8 
x^U>*— tR*— h4 v> h*vx$>aH*SJt 

i : ia>aft»aici ^;u/y h^o>a**»y^^ 

A^«^^tia Lfc2M<®fi?fC£m« 6 8 ic&A 
U 3Ea**7 0fc*-r4»n*6 9-ceHLTH«» 

[0 0 3 8] »&*lfc«»H\ 3 0°CT\ SfiHl^ 1 
mA/cm2, 6-4. 3VtJt» 

«1M*JUKI***Tofc 0 fit, §S*H#^4LT1 

0 o-** $;ubo>m* i -^>r^;ug(7)^fi-eiijo-c 1 

OOt^ltfcH»*«*«)fc. J3J:tf2lC 
[0 0 3 9] «1 fc£l/a2a)S£mfrb. SI16« 1 <D* 
T\ »M*o**ftrfc4C4:tf*3*4. Hffi 

I*. HJfcflJ 1 a>**lzteit4»#IH»(D##**<a:K« 

1 a>**izi^<Taai3*&u^=to4*>Le>*i4o -r& 

yic^otglUbitifcs n. s i . a i fc4*a>IiWW< 
e4A/4f#**Lra3&rs c*tt>a>iR«4»*a4a)n 

SltA<fi***iTL^4ta>4:*A&*i4o 
[0 0 4 0] 



»<. is-«:ajaG>a*icttt^fia*r»*a*cfc 

<»4 = 4:^-C*4o *fc, **Mlc<*:*itt, Sg£-e 
4A<T^4o 

[Bia)ffi««Kn] 

[Hi] **w<Diia»»a)«aa-cttffl-r4*a!a)- 

«<D«itWfffiH"C*4o 

[12] **wa>fta«»a>«ifiaicj3tt4-5i<Dxg 

[13] HMJ 1 t^bti^^t^ iricos EM¥S 
(i) SbtflCEPMA* (ii) (iii) T*fc4o 

[14] it»«iT»t)*ifc**ttT-Wfffia>SEM^ji 
(iv) ^bl/|:EPMAS (v) fc<fctf (vi) T?fc4o 

[is] *§twanmtm<Dmmm£mmtz>tzth<D 
[16] ««na>jim«0!)*»<*tt«ra-r«fe«>a) 

Rtt£!«*0*»rffiia-efc4. 

1 1 

1 2 ttt^^^ 

i 3 ft^&m 

2 1 bcs 

5 i RB«a 

5 2 ^tr— X 

5 3 -fe/*U— $ 

5 4 ^S'J^^A 

5 6 SP« 

6 1 iEa« 

6 2 mas 

6 3 -b/<U— $r 
6 4 3E« y — K 

6 5 nay— k 

6 6 ±«tt»ffi 
6 7 TffittttS 
6 8 S« 

6 9 itnfi 

7 o jEaa*-?- 



[15] 
S3 54 56 




N5 




N5 



(8) 



$5^2 002-298836 



[H4] 




NS 



(9) 



20O2-298836 



IH6] 




(51) Int. CI. 7 
HO 1 M 



// C 2 2 C 



fttflJIB^- 



4/02 
4/38 
10/40 
9/02 
11/02 
13/00 
14/00 
19/03 
19/07 
28/00 
38/00 



F I 
H O 1 M 



C 2 2 C 



7-73- K (#*) 



3 0 2 



4/02 
4/38 
10/40 
9/02 
11/02 
13/00 
14/00 
19/03 
19/07 
28/00 
38/00 



D 
Z 

z 



A 
M 
M 
B 

3 O 2 Z 



*EjffnJMi**niiioo6«*s feTis 



(72) *W* ft« JSrt 

*Rj»pwm**nKioo6*is «st«» 

(72)jew# ra« -ffi 

*Ejffnjim**njiioo6»* «t«» 



N5 



(10) 



ftMi 2002-298836 



F £ — A (##) 4K018 AA04 AA06 AA08 AA10 AA25 
AA40 CA13 CA15 KA38 

5H029 AJ03 AJ05 AK03 AL1 1 AM03 
AM04 AMOS AM07 CJ05 CJ08 
CJ28 CJ30 DJ16 EJ01 

5H050 AA07 AA08 BA17 CA09 CB11 
GA07 GA10 GA27 GA30 



N5 



